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(57) Abstract: 



PROBLEM TO BE SOLVED: To 
match power generated and drive 
output, even in a transient in which 
rotational speed is increasing. 

SOLUTION: The torque of an 
electric motor 4 connected to a 
drive shaft and rotational speed of a 
generator 2 for feeding electric 
power to the motor 4 are controlled 
according to the traveling state of a 
vehicle. At this time, the actual 
presumed generated output of the 
generator 2 is limited by the torque 
of the output shaft of the motor 4 
according to this generated power 
presumed then. This structure limits 
the torque of the output shaft 
(driving output) of the motor 4 
accordingly, when the large energy 
consumed by the increasing kinetic 
energy of the rotating parts of an 
engine 1 and the generator 2 
decreases the generated output of 
the generator 2. As a result, the 
difference between the generated 
output and the driving output can be 
made small. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An engine A generator connected to an engine A means for it to be used for vehicles equipped with a motor 
which connects with a driving shaft of vehicles and is driven by generated output of said generator, and to calculate an 
aim generation-of-electrical-energy output basic value based on a run state, A means to calculate aim output-shaft 
torque of said motor based on said aim generation-of-electrical-energy output basic value, A means to calculate aim 
input-shaft rotational speed of said generator based on said aim generation-of-electrical-energy output basic value, a 
means which carries out the torque control of said motor based on said aim output-shaft torque, and a means which 
carries out rotational-speed control of said generator based on said aim input-shaft rotational speed It is the control unit 
equipped with the above for vehicles, and it has further a means presume an actual generation-of-electrical-energy 
output of said generator based on operational status of said engine and a generator, and said aim output-shaft torque 
operation means is characterized by to restrict the aim output-shaft torque of said motor according to a generation-of- 
electrical-energy output of said generator presumed that a difference of a drive output of said motor and a generation-of- 
electrical-energy output of said generator is reduced. 

[Claim 2] Said aim output-shaft torque operation means is a control unit for vehicles according to claim 1 characterized 
by restricting said aim generation-of-electrical-energy output basic value based on said generation-of-electrical-energy 
output estimate, calculating an aim generation-of-electrical-energy output, and calculating aim output-shaft torque of 
said motor based on this aim generation-of-electrical-energy output 

[Claim 3] Said aim output-shaft torque operation means is a control unit for vehicles according to claim 1 characterized 
by calculating an aim output-shaft torque basic value based on said aim generation-of-electrical-energy output basic 
value, restricting this aim output-shaft torque basic value based on said generation-of-electrical-energy output estimate, 
and calculating aim output-shaft torque. 

[Claim 4] Said generation-of-electrical-energy output presumption means is the control unit for vehicles of any one 
publication of three from claim 1 characterized by presuming engine power based on operational status of said engine, 
calculating power of the rotation section of said engine and a generator based on input-shaft rotational speed, and 
presuming a generation-of-electrical-energy output based on a difference of said engine power estimate and rotation 
section power. 

[Claim 5] Limit processing [ in / when supplying a part for lack power resulting from a difference of a generation-of- 
electrical-energy output and a drive output from a battery / said aim output-shaft torque operation means ] is the control 
unit for vehicles of any one publication of four from claim 1 characterized by restricting said aim output-shaft torque so 
that a difference of a generation-of-electrical-energy output and a drive output may be settled in predetermined 
permission width of face. 

[Claim 6] Said permission width of face is a control unit for vehicles according to claim 5 characterized by being set up 
so small that the vehicle speed becoming large. 

[Claim 7] Said permission width of face is a control unit for vehicles according to claim 5 characterized by being set up 
so small that battery temperature becoming low. 

[Claim 8] It is the control unit for vehicles of any one publication to claims 1-7 characterized by preparing the filtering 
in the preceding paragraph rather than said limit processing when said aim output-shaft operation means includes 
filtering. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control unit of the vehicles equipped with the engine, the motor, 

and the generator. 

[0002] 

[Description of the Prior Art] In recent years, utilization of the hybrid vehicles carried combining the engine, and the 
generation of electrical energy/motor is advanced from the demand of low-pollution nature, flight range, the 
infrastructure of energy supply, etc. On the basis of transit with an engine, while, using the power revived at the time of 
moderation etc., the so-called parallel hybrid car which has already advanced in respect of utilization performs torque 
assistance, and aims at improvement in fuel consumption with a motor. 

[0003] On the other hand, there is a series hybrid car (following, SHEV) which aimed at much more improvement in 
effectiveness. In SHEV, vehicles are driven only by the torque of a motor and an engine is operated for an electric 
power supply. At SHEV by which the conventional proposal is made, since improvement in effectiveness is made into 
the primary goal, an engine is operated by the service condition used as the fuel consumption best of abbreviation 
regularity. 

[0004] However, if it was in such SHEV, since it corresponded to sudden change of the run state of vehicles, 
maintaining engine operational status to abbreviation regularity, the battery of sufficient capacity was needed and 
weight and an increase in cost were not avoided. 

[0005] Then, although mechanical configurations, such as an engine, and a generation of electrical energy/motor, are the 
same as that of SHEV, the power consumed with a motor for vehicles transit is found every moment, and the hybrid car 
which controls an engine, and a generation of electrical energy/motor to generate only the part corresponding to it is 
proposed by these people (Japanese Patent Application No. No. 172426 [ 1 1 to ]). If the power consumed with a motor 
and the power generated with a generator are in agreement, since a battery should have only the minimum capacity, 
miniaturization of a battery which has accounted for weight and the big rate in respect of cost, and low cost-ization can 
be attained. 
[0006] 

[Problem(s) to be Solved by the Invention] however, since the rotation section which is the engine and generator of the 
thing which can be regularly made in agreement with the generated output of a generator and the drive output (** power 
consumption) of a motor has inertia weight, if it is in the above-mentioned conventional technology In the transient of 
the engine rotational-speed rise middle class, since it was used for the rise of a part of engine output of the kinetic 
energy of the rotation section of an engine and a generator, there was a problem that generated output will become 
smaller than a drive output. Since it is necessary to compensate the insufficiency from a battery and so big power 
resource are needed when generated output is insufficient, the purpose of a miniaturization of the above-mentioned 
battery can fully be attained. 

[0007] This invention is made in view of the technical technical problem of this conventional technology, even if it is 
the transient of the rotational-speed rise middle class, it makes generated output and a drive output in agreement, and it 
aims at the further reduction of the power resource needed. 
[0008] 

[Means for Solving the Problem] A means for the 1st invention to be used for vehicles equipped with an engine, a 
generator connected to an engine, and a motor which connects with a driving shaft of vehicles and is driven by 
generated output of said generator, and to calculate an aim generation-of-electrical-energy output basic value based on a 
run state, A means to calculate aim output-shaft torque of said motor based on said aim generation-of-electrical-energy 
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output basic value, A means to calculate aim input-shaft rotational speed of said generator based on said aim generation- 
of-electrical-energy output basic value, In a control unit for vehicles equipped with a means which carries out the torque 
control of said motor based on said aim output-shaft torque, and a means which carries out rotational-speed control of 
said generator based on said aim input-shaft rotational speed So that it may have further a means to presume an actual 
generation-of-electrical-energy output of said generator based on operational status of said engine and a generator and a 
difference of a drive output of said motor and a generation-of-electrical-energy output of said generator may be reduced 
for said aim output-shaft torque operation means It is characterized by restricting aim output-shaft torque of said motor 
according to a generation-of-electrical-energy output of said presumed generator. 

[0009] 2nd invention is characterized by for said aim output-shaft torque operation means restricting said aim 
generation-of-electrical-energy output basic value based on said generation-of-electrical-energy output estimate, 
calculating an aim generation-of-electrical-energy output, and calculating aim output-shaft torque of said motor based 
on this aim generation-of-electrical-energy output in the 1st invention. 

[0010] 3rd invention is characterized by calculating an aim output-shaft torque basic value based on said aim 
generation-of-electrical-energy output basic value, and for said aim output-shaft torque operation means restricting this 
aim output-shaft torque basic value based on said generation-of-electrical-energy output estimate, and calculating aim 
output-shaft torque in the 1st invention. 

[001 1] 4th invention is characterized by for said generation-of-electrical-energy output presumption means presuming 
engine power based on operational status of said engine, calculating power of the rotation section of said engine and a 
generator based on input-shaft rotational speed, and presuming a generation-of-electrical-energy output based on a 
difference of said engine power estimate and rotation section power in the 1st to 3rd invention. 
[0012] It is characterized by the 5th invention restricting said aim output-shaft torque so that it may fit in permission 
width of face predetermined [ processing / in said aim output-shaft torque operation means / limit ] in a difference of a 
generation-of-electrical-energy output and a drive output when supplying a part for lack power resulting from a 
difference of a generation-of-electrical-energy output and a drive output from a battery in the 1st to 4th invention. 
[0013] In the 5th invention, 6th invention is characterized by setting up said permission width of face small, so that the 
vehicle speed becomes large. 

[0014] In the 5th invention, 7th invention is characterized by setting up said permission width of face small, so that 
battery temperature becomes low. 

[0015] When, as for the 8th invention, said aim output-shaft operation means includes filtering in the 1st to 7th 
invention, it is characterized by preparing the filtering in the preceding paragraph rather than said limit processing. 
[0016] 

[Function and Effect] Therefore, if it is in the vehicles equipped with the control unit for vehicles concerning this 
invention Although rotational-speed control of the generator for supplying power to the torque control of the motor 
which the aim generation-of-electrical-energy output basic value calculated according to the run states (an accelerator 
control input, vehicle speed, etc.) of vehicles, and was connected to the driving shaft based on this aim generation-of- 
electrical-energy output basic value, and it is performed According to the 1st to 3rd invention, the output- shaft torque of 
a motor is restricted according to the generation-of-electrical-energy output which the actual generation-of-electrical- 
energy output of a generator was presumed, and was presumed that the difference of a drive output and a generation-of- 
electrical-energy output is reduced. 

[0017] Although an actual generation-of-electrical-energy output will become smaller than engine power since the midst 
to which the rotational speed of the acceleration middle class, an engine, and a generator is rising is used for the rise of a 
part of engine output of the kinetic energy of the rotation section of an engine and a generator, according to this 
invention, according to the estimate of an actual generation-of-electrical-energy output, the output-shaft torque of a 
motor will be restricted so that it may become a drive output corresponding to the generation-of-electrical-energy 
output. 

[0018] Consequently, the energy consumed for the kinetic-energy rise of the rotation section of an engine and a 
generator is large, and since the output-shaft torque (drive output) of a motor is restricted according to it when the 
generation-of-electrical-energy output of a generator decreases, the difference of a generation-of-electrical-energy 
output and a drive output is reducible, and when supplying a part for lack power from a battery, the burden placed on a 
battery can be mitigated. 

[0019] Under the present circumstances, if it asks for the power (time amount differential value of the kinetic energy of 
the rotation section) of the rotation section of an engine and a generator and is made to presume based on these 
differences while presuming engine power for a generation-of-electrical-energy output, a generation-of-electrical-energy 
output can be presumed with a sufficient precision (4th invention). 
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[0020] Furthermore, since a driving force response characteristic can be adjusted by changing permission width of face 
according to the engine performance of a battery according to the 5th invention, when there is no additional coverage in 
the battery engine performance, permission width of face can be set up small, and the burden placed on a battery can be 
made small. On the contrary, when additional coverage is in the battery engine performance, permission width of face 
can be set up greatly, and the outstanding driving force response characteristic can be realized. 
[0021] Moreover, since power supplied to a motor from a battery at the time of start can be enlarged according to the 
6th invention, smooth start is attained even if it is start from an idle stop condition. Moreover, since permission width of 
face is small set up if it is in a stationary run state, the burden placed on a battery can be suppressed to the minimum. 
[0022] Moreover, according to the 7th invention, while battery temperature is low and the battery engine performance is 
falling, it can prevent that an overload is applied to a battery. 

[0023] Moreover, according to the 8th invention, even if it is the case where filtering (for example, delay processing for 
doubling the phase of a motor and a generator) is performed, the result of limit processing can be made to be able to 
reflect immediately and filtering and said limit processing can be reconciled. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
accompanying drawing. 

[0025] Drawing 1 is system configuration drawing of the hybrid vehicles with which this invention is applied. 
[0026] By these vehicles, it replaces with the conventional mechanical-cable-type change gear, and the electric power 
train 5 which functions as a nonstep variable speed gear is connected to the engine 1 . While the electric power train 5 
consists of a generator 2 and a motor 4 and the generator 2 of an input side is connected to the crankshaft of an engine 1, 
the motor 4 of an output side is connected to the driving shaft 6 of vehicles. A generator 2 and motors 4 are AC 
machines, such as a permanent magnet type alternating current synchronous motor, and are connected to the inverter 8, 
respectively. Batteries 9 (a lithium battery or nickel-hydrogen battery) are further connected to the inverter 8. 
[0027] The clutch 3 is infixed between the generator 2 and the motor 4, if a clutch 3 is concluded, an engine 1 and a 
driving shaft 6 will be in a direct connection condition, and the direct-drive shaft 6 can be driven with an engine 1 . A 
clutch 3 can be concluded when the input-shaft rotational speed and output-shaft rotational speed of the electric power 
train 5 are in agreement, it can control the loss in a generator 2 and a motor 4, and can raise the fuel consumption engine 
performance of vehicles. 

[0028] Moreover, the input-shaft rotational-speed sensor 24 which detects the rotational speed nickel by the side of the 
rotator of the generator 2 connected to the engine 1 (input-shaft rotational speed), and the output-shaft rotational-speed 
sensor 21 which detects the rotational speed No by the side of the rotator of the motor 4 connected to the driving shaft 6 
(output-shaft rotational speed) are attached in the electric power train 5, and the ratio of the detected input-shaft 
rotational speed and output-shaft rotational speed turns into a change gear ratio of the electric power train 5. 
[0029] On the other hand, the electronics control type throttle valve 14 is formed in the inlet pipe of an engine 1, and 
with accelerator actuation of an operator, closing motion control of the throttle valve 14 is carried out independently so 
that the aim engine torque set up according to the generated output needed may be realized. In addition to this, the air 
flow meter 13 which detects an inhalation air content, and the crank angle sensor 23 which detects a crank angle are 
formed in the engine 1 . 

[0030] Fundamentally, the integrated control unit 10 asks for the driving force which an operator demands based on the 
detected accelerator control input, and it performs the torque control of a motor 4 through the transmission control unit 
12 so that demand driving force may be realized. Moreover, it carries out by combining the torque control of the engine 
1 through rotational-speed control of the generator 2 which minds the transmission control unit 12 so that the generated 
output corresponding to the drive output (power consumption) of a motor 4 may be obtained, and the engine control unit 
11. 

[0031] At this time, moreover, the integrated control unit 10 Although the command value (policy objective output-shaft 

torque) to a motor 4 and the command value (policy objective input-shaft rotational speed) to a generator 2 are 

calculated so that the response of a drive output and the response of generated output may be in agreement in order to 

stop the capacity needed for a battery 9 to the minimum About the operation of the command value to a generator 2, a 

part to be consumed by rise of the rotational kinetic energy of an engine 1 and a generator 2 so that a drive output and a 

generation-of-electrical-energy output may be in agreement also in the transients at the time of a rotational-speed rise 

etc. is also taken into consideration, and an operation is performed (it mentions later in detail.). . 

[0032] Drawing 2 is the block diagram having shown the contents of control of the integrated control unit 10, and the 

portion enclosed with a drawing destructive line corresponds to the integrated control unit 10. 

[0033] According to this, the integrated control unit 10 First, accelerator control input APO[deg] inputted from the 
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accelerator control input sensor 22, It is based on the vehicle speed VSP [km/h] which can be found by the operation 
from the output-shaft rotary speed No of the electric power train 5 etc. With reference to a predetermined map (aim 
driving force setting map), the aim driving force tFdO [N] is calculated (Bl). It multiplies by VSP [m/s] which 
multiplies this aim driving force tFdO by constant Gl=1000/3600 at the vehicle speed VSP [km/h], and is obtained, and 
the basic value tPoOO of an aim generation-of-electrical-energy output [N] is calculated (B-2). 
[0034] And filtering is performed to the basic value tPoOO of this aim generation-of-electrical-energy output, and tPoO 
[N] is calculated (B3). This filtering is the delay processing which used for example, the secondary filter, and can make 
the responsibility of a generator 2 and a motor 4 in agreement by performing filtering using the same filter also to the 
command value to a generator 2 so that it may mention later. 

[0035] And in aim generation-of-electrical-energy load limitation section B4, aim generation-of-electrical-energy load 
limitation processing is performed to the aim generation-of-electrical-energy output basic value tPoO after this filtering. 
Restricting an aim generation-of-electrical-energy output here for restricting the aim output-shaft torque tTo of the 
motor 4 calculated from the value after a limit, and restricting the drive output of a motor 4, it is not for restricting the 
generation-of-electrical-energy output of a generator 2. 

[0036] Although the processing in this aim generation-of-electrical-energy load-limitation section B4 explains in detail 
later, limit processing is performed to the aim generation-of-electrical-energy output basic value tPoO after said filtering 
so that it may be settled to a predetermined range in the difference of a generation-of-electrical-energy output and a 
drive output, and an aim generation-of-electrical-energy output tPo [W] calculates so that the output of the actual 
generator 2 may be presumed here and the difference of this estimate and an aim generation-of-electrical-energy output 
may be settled in a predetermined range. 

[0037] It is because that it is made to perform aim generation-of-electrical-energy load limitation processing after 
filtering presumes the actual generation-of-electrical-energy output in that time of day based on the operational status of 
the engine 1 which changes every moment in this aim generation-of-electrical-energy load limitation processing, and a 
generator 2, so it is necessary to reflect a processing result here in calculation of the aim output-shaft torque tTo 
immediately. 

[0038] And the integrated control unit 10 ** the aim generation-of-electrical-energy output tPo [W] called for by aim 
generation-of-electrical-energy load limitation section B4 with the vehicle speed VSP [m/s], multiplies (B5) and a pan 
by constant G4=(driving wheel effective radius)/(** ****** ratio) at this, considers as the aim output-shaft torque tTo 
[Nm], and transmits (B6) and the aim output-shaft torque tTo to the transmission control unit 12. 
[0039] Moreover, the integrated control unit 10 ** the aim generation-of-electrical-energy output basic value tPoOO [N] 
at the effectiveness EFFm of a motor 4, and the effectiveness EFFg of a generator 2 (B7, B8), adds further the 
generation-of-electrical-energy desired value tTg (the amount of generations of electrical energy needed with electronic 
autoparts, such as an ignition and a lighting system) from the outside, and calculates the aim generation-of-electrical- 
energy output tPo2 (B9). The effectiveness EFFm of a motor 4 is calculated with reference to a predetermined map 
based on the operational status (the aim output-shaft torque tTo and output-shaft rotational speed No) of a motor 4 
(B10), and the effectiveness EFFg of a generator 2 is calculated with reference to a predetermined map here based on 
the operational status (the aim engine torque tTe and input-shaft rotational speed nickel) of a generator 2 (Bl 1). 
[0040] And the integrated control unit 10 ** this aim generation-of-electrical-energy output tPo2 [W] with the vehicle 
speed [m/s], changes it into the 2nd aim driving force tFd [N] (B12), and calculates the aim input axis-of-rotation 
rotational speed tNiO with reference to a predetermined output allocation map based on this 2nd aim driving force tFd 
[N] and vehicle speed VSP [km/h] (B13). And filtering is performed with the filter of the same configuration as having 
given said tPoO to this aim input-shaft rotational speed tNiO, the policy objective input-shaft rotational speed nickel is 
calculated (B14), and it transmits to the transmission control unit 12. In addition, you may make it ask for the aim input- 
shaft rotational speed tNiO with reference to a predetermined table based on the aim generation-of-electrical-energy 
output tPo2. 

[0041] Moreover, the integrated control unit 10 ** the aim generation-of-electrical-energy output tPo2 with the input- 
shaft rotational speed nickel (= engine speed), calculates the aim engine torque tTe (B15), and transmits this to the 
engine control unit 1 1 . The torque which the engine 1 generated turns into regeneration torque of a generator 2, and a 
motor 4 generates driving torque with the power generated with the generator 2. When a generation-of-electrical-energy 
output is insufficient, it is compensated with power from a battery 9. 

[0042] Drawing 3 is the block diagram having shown the contents of processing in aim generation-of-electrical-energy 
load limitation section B4. Here, the aim generation-of-electrical-energy output tPo used for aim output-shaft torque tTo 
calculation at the equation of motion of an engine 1 and a generator 2 and a list based on the relational expression of 
power is restricted appropriately, here - Te: — the moment-of-inertia Pg:generator output Po:motor output (drive 
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output) of the moment-of-inertia Ig:generator rotation section of the engine-torque Tg:generator torque Ie:engine 
rotation section 

Pb: Battery output eta: When it is generator effectiveness, the equation of motion of the rotation section of an engine 1 
and a generator 2 is a degree type (1) and [0043]. 
[Equation l\ 

Te + Tg=(Ie + Igy<o< (1) 

It is come out and expressed, omega 1 is the differential value (angular acceleration) of the angular velocity omega of an 
engine 1 and a generator 2. Moreover, the generator output Pg is a degree type (2) and [0044]. 
[Equation 2] 

Pg-Tg-wq (2) 

It is come out and expressed. Furthermore, the relation of the output of a generator 2, a motor 4, and a battery 9 is a 
degree type (3) and [0045]. 
[Equation 3] 

Pg + Po = Pb (3) 

It is come out and expressed. It is the output tolerance of a battery 9 here [0046] 
[Equation 4] 

-Pbmzx<Pb<Pbmax (4) 

When it carries out, it is [0047] from (4) from a top type (1). 
[Equation 51 

XTe>w-{k + tgyw Uif) n-PbmaxZPo* {re-w-(/e + /$)-w-4>'|-/7+Pbmax 

(5) 

******** is drawn. A motor output (drive output) Po needs to fill this relational expression (5). Therefore, the aim 
generation-of-electrical-energy output tPo is [0048]. 
[Equation 61 

(6) 

********- it is necessary to restrict like 

[0049] Hereafter, the concrete contents of processing are explained, referring to drawing 3 . 

[0050] Here, it asks for the power for changing the kinetic energy of the rotation section of an engine 1 and a generator 
2 from the detected input-shaft rotational speed nickel [rpm] first (equivalent to the 2nd term of a formula (6)). For that 
purpose, first, it multiplies by the constant K, unit {rpm] of the input-shaft rotational speed nickel is changed into [rad/s] 
(B21), and a difference with a value is searched for last time [ a value and last time ] after conversion (B22), and further, 
a difference with a value is **(ed) the operation period TJOB last time, and it asks for omega f =(omega-omega 
old)/deltat (B23). 

[0051] On the other hand, in the engine-torque presumption section B24, based on the aim engine torque tTe and the 
input-shaft rotational speed nickel (= engine speed), the response of an engine torque is taken into consideration, 
torque Te_c at the time is presumed, and it multiplies by the result and input rotational speed nickel, and effectiveness 
eta, and asks for 1st term Te-omega-eta of a formula (6) (B26). About the contents of processing in the engine-torque 
presumption section 24, it mentions later. 

[0052] If estimate Te_c of the power for changing the kinetic energy of the rotation section of an engine 1 and a 
generator 2 and an engine torque calculates, those differences will calculate (B27). This is equivalent to what [ what 
deducted a part to be used for kinetic-energy change of the rotation section among engine power ] (generation-of- 
electrical-energy output estimate), i.e., the output which can be taken out from a generator 2. 
[0053] If generation-of-electrical-energy output estimate can be calculated as mentioned above, permission range-of- 
fluctuation**BPLIM (equivalent to the 3rd term of a formula (6)) for which this is asked output permission range-of- 
fluctuation calculation section B28 according to the vehicle speed VSP and the battery temperature TMPBAT will be 
given (29 B 30), and tPo will be restricted so that it may become in this tolerance (B31, B32). 
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[0054] Having prepared such permission range-of-fluctuation**BPLIM is based on the following reason. 
[0055] That is, if the aim generation-of-electrical-energy output tPo is theoretically made in agreement with generation- 
of-electrical-energy output estimate, the drive output of a motor 4 and the generation-of-electrical-energy output of a 
generator 2 must be in agreement. However, in actual control, by the time the command value which is a value in the 
time of day, and was computed according to it is performed and the generation-of-electrical-energy output estimate 
calculated from the above is reflected in an actual generation-of-electrical-energy output and a drive output, it will be 
accompanied by the dead time of operation period 1 batch at least. 

[0056] Therefore, when said permission range of fluctuation does not tend to be prepared but it is going to make 
generation-of-electrical-energy output estimate and tPo completely in agreement, the last generation-of-electrical-energy 
output estimate and this aim generation-of-electrical-energy output tPo will be made in agreement, and tPo can run by 
the ability not changing from a value last time as a result. 

[0057] So, the permission range of fluctuation is set up, and tPo is able to change to generation-of-electrical-energy 
output estimate, and it is making here. That is, said permission range of fluctuation will express the permission power at 
the time of outputting and inputting with a battery 9. 

[0058] In the automatic transmission (a nonstep variable speed gear or owner stage change gear) of a general 
mechanical cable type, when it is going to accelerate and a kickdown is performed, the phenomenon as this in which it 
is the same when the permission range of fluctuation is set up small although vehicles acceleration decreases will 
produce only the kinetic-energy increment of an engine or a flywheel. However, since it is the same phenomenon as the 
vehicles carrying the conventional change gear, it does not give an operator sense of incongruity. 
[0059] On the other hand, if the permission range of fluctuation is set up greatly, an aim generation-of-electrical-energy 
output will not be restricted, but an acceleration response will become quick as a result. At this time, the power of the 
increment of the kinetic energy of the rotation section will be supplied from a battery 9. Therefore, operational 
characteristics excellent in acceleration responsibility can be acquired because a battery 9 sets up the permission range 
of fluctuation greatly in this way when high power is comparatively possible. 

[0060] Moreover, the permission range of fluctuation is made adjustable by the vehicle speed and battery temperature. 
Drawing 4 is the block diagram having shown the contents of processing in the output permission range-of-fluctuation 
calculation section B28. According to this, the 1st [ according to the vehicle speed VSP ] permission range of 
fluctuation BPLIM1 calculates (B41), and the 2nd [ according to the battery temperature TMPBAT ] permission range 
of fluctuation BPLIM2 calculates (B42). The 1st permission range of fluctuation BPLIM1 is set as such a big value that 
the vehicle speed VSP is low, and the 2nd permission range of fluctuation BPLIM2 is set as such a big value that the 
battery temperature TMPBAT is high. And the smaller one is set up as the permission range of fluctuation BPLIM 
between these two values (B43). 

[0061] When it is in the so-called idle stop condition for example, at the time of a vehicles halt and departs from there, 
the permission range of fluctuation is made adjustable according to the vehicle speed VSP because power will be 
consumed, power is consumed from motor 4 and generator 2 both sides and a battery output usually greater than the 
time of transit is needed, in order that not only the drive output of a motor 4 but the generator 2 may put an engine 1 into 
operation. On the other hand, at the time of transit, since it is necessary to reduce the power consumption from a battery 
9 as much as possible, the permission range of fluctuation is enlarged, and the permission range of fluctuation is usually 
made small in the low vehicle speed region, so that it becomes a high vehicle speed region. 
[0062] Moreover, it is because the permission output of a battery 9 declines when making the permission range of 
fluctuation adjustable with the battery temperature TMPBAT has a low battery temperature. Therefore, when battery 
temperature is low, he is trying not to apply an overload to a battery by setting up the permission range of fluctuation 
small, so that battery temperature is low. 

[0063] In addition, although he is trying to set up the permission range of fluctuation BPLIM in consideration of both 
the vehicle speed VSP and the battery temperature TMPBAT here, you may make it set the permission range of 
fluctuation BPLIM as the output characteristics of a battery in consideration of other affecting factors (for example, a 
deterioration degree, a charging rate, etc.). Moreover, although the permission range of fluctuation is equally prepared in 
size both sides focusing on generation-of-electrical-energy output estimate here, it is also possible to set up the 
permission range of fluctuation which is different by the size and smallness side. 

[0064] Drawing 5 is the block diagram having shown the contents of control of the engine-torque presumption section 
B24. The engine-torque presumption section B24 consists of the response time constant calculation section B51 and 
torque estimate calculation section B-52. 

[0065] If this is explained, as shown in dra wing 6 , in the response time constant calculation section B51, the volumetric 
efficiency of an engine 1 will calculate based on the aim engine torque tTe and the input-shaft rotational speed nickel (= 
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engine speed) first (B61). Although volumetric efficiency generally asks for the throttle opening made into an aim from 
the aim engine torque tTe and engine-speed nickel, asks for opening area from this throttle opening and is calculated 
from this opening area, an engine speed, and displacement, he is trying to search for it with reference to a predetermined 
volumetric-efficiency calculation map here. And the degree type (7), [0066] based on [ with reference to a 
predetermined map, new mind rate etan in a cylinder is called for from the volumetric efficiency and the input-shaft 
rotational speed nickel which were computed (B62), and ] the inhalation-of-air system model of an engine 1 
[Equation 7] 

T_eng = 2Vm/<yennNi)*60 (7) 

Vm: Inhalation-of-air system capacity Ve: displacement etan : response time constant T_eng of an engine 1 is calculated 
with new mind rate nickel:input-shaft rotational speed (= engine speed) [rpm] (B63). 

[0067] Moreover, in torque estimate calculation section B-52 located in the latter part of the response time constant 
calculation section B51, as shown in drawing 7 , an engine torque is presumed with a "primary [ +] dead-time delay" 
model. In dead-time processing, the constant defined in consideration of the response dead time of the ** system throttle 
14, the response dead time of fuel injection, etc. is used as the dead time (B71). Moreover, in the primary delay 
processing enclosed with an alternate long and short dash line, response time constant T_eng computed in said response 
time constant calculation section B51 is used (B72). 

[0068] Next, the operation by performing the above-mentioned control is explained. An operation when an operator 
breaks in an accelerator control input suddenly in the shape of a step is explained especially here. 
[0069] First, if the case where this invention is not applied is explained referring to drawing 8 Since the energy used for 
a rotation rise of the engine and generator of the thing which can be regularly made in agreement with the generation-of- 
electrical-energy output of a generator and the drive output (** power consumption) of a motor is not taken into 
consideration when not applying this invention, In the transient of the rotational-speed rise middle class, a generation- 
of-electrical-energy output becomes smaller than engine power ( drawing 8 (g)), and generated output becomes smaller 
than a drive output according to it ( drawing 8 (h)). If generated output is insufficient, it will be necessary to compensate 
the part from a battery, and so big power resource will be needed. 

[0070] on the other hand, in the case where this invention shown in drawing 9 is applied Since the drive output 
( d rawin g 9 (d)) of a motor is fluctuated according to the output change in the generator by kinetic-energy change of an 
engine and a generator ( drawin g 9 (g)) also in a transient That is, since a drive output is restricted in accordance with it 
when the energy used for a rise of the rotational energy of an engine and a generator is large, a drive output and a 
generation-of-electrical-energy output are made in agreement, and the burden placed on a battery can be suppressed to 
the minimum ( drawing 9 (h)). 

[0071] Although the gestalt of operation of this invention was explained above, the above-mentioned configuration 
shows an example at the time of applying this invention, and does not limit the range of this invention to the above- 
mentioned configuration. Although various modification is possible, for example, the limit is applied to the aim 
generation-of-electrical-energy output about the block diagram especially shown after drawing 2 , even if it restricts not 
an aim generation-of-electrical-energy output but aim output-shaft torque so that it may explain below, the same 
operation effect is acquired. 

[0072] Draw ing 10 is the block diagram having shown the contents of control of the integrated control unit 10 in that 
case. Although it is different at the point which changed into aim generation-of-electrical-energy load limitation section 
B4, and is equipped with aim output-shaft torque limitation section B4 1 , aim output-shaft torque limitation section B4 ! is 
prepared in the latter part of a filter B3 so that the value after limit processing may be immediately reflected also in this 
case. 

[0073] Drawing 1 1 shows the contents of processing of the aim output-shaft torque limitation section B4 f . In order to 
restrict based on the generation-of-electrical-energy output which had the aim output-shaft torque basic value tToO 
presumed, it multiplied by the inverse number of the motor effectiveness EFFm and the output-shaft rotational speed 
No, and the permission range of fluctuation of the aim generation-of-electrical-energy output calculated like the 
previous example is changed into the permission range of fluctuation of aim output- shaft torque (B33, B34 of drawin g 
11). 

[0074] Thus, even if it restricts not an aim generation-of-electrical-energy output but aim output-shaft torque, the 
contents are real identitas and the same operation effect as the above-mentioned operation gestalt is done so. In addition, 
although an equivalent configuration is drawn by infinity, as long as the operation effect of this invention is done so, 
they all belong to the range of this invention. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 7] 
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